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Abstract

Objectives: Hurricane Harvey left a path of destruction in its wake, resulting in over 100 deaths
and damaging critical infrastructure. During a disaster, public health surveillance is necessary to
track emerging illnesses and injuries, identify at-risk populations, and assess the effectiveness of
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response efforts. The Centers for Disease Control and Prevention (CDC) and American Red Cross
collaborate on shelter surveillance to monitor the health of the sheltered population and help guide
response efforts.

Methods: We analyzed data collected from 24 Red Cross shelters between August 25, 2017,
and September 14, 2017. We described the aggregate morbidity data collected during Harvey
compared with previous hurricanes (Gustayv, Ike, and Sandy).

Results: Over one-third (38%) of reasons for visit were for health care maintenance; 33% for
acute illnesses, which includes respiratory conditions, gastrointestinal symptoms, and pain; 19%
for exacerbation of chronic disease; 7% for mental health; and 4% for injury. The Red Cross
treated 41% of clients within the shelters; however, reporting of disposition was often missed.
These results are comparable to previous hurricanes.

Conclusion: The capacity of Red Cross shelter staff to address the acute health needs of shelter
residents is a critical resource for local public health agencies overwhelmed by the disaster.
However, there remains room for improvement because reporting remained inconsistent.

Keywords
American Red Cross; disaster; Hurricane Harvey; morbidity; shelter; surveillance

The 2017 US hurricane season was one of the most active seasons on record; it featured
the highest total accumulated cyclone energy (ACE) score (223.3) and the largest number
of major hurricanes since 2005.1 On August 25, 2017, Hurricane Harvey made landfall

in Rockport, Texas, and was the first major hurricane (ie, Category 3 or above) to strike
the United States since Hurricane Wilma in 2005. This ended the record-length 4323-day
span in which no tropical cyclones made landfall as major hurricanes.? Harvey left a path
of destruction in its wake with over 100 deaths, record rainfall (more than 50 inches in
some areas) leading to extensive flooding, and damage to critical infrastructure such as
transportation and health care.3

During large scale disasters such as Harvey, public health surveillance is an important

tool to track emerging illnesses and injuries, identify at-risk populations, and assess the
effectiveness of response efforts.4 Often such disasters displace large numbers of the
community who then seek refuge in shelters, many of which are managed by or in
partnership with the American Red Cross (Red Cross). The Red Cross provides shelter;
food, water, and other relief items; and health and mental health services to the affected
communities. During Hurricane Harvey, the Red Cross deployed more than 2000 disaster
workers and volunteers to address the needs of hurricane-affected populations. They served
more than 4.5 million meals, provided over 400 000 overnight stays, and distributed over
1.6 million relief items such as diapers, cleaning supplies, coolers, and comfort kits.? Since
1987, the Centers for Disease Control and Prevention (CDC) and Red Cross Disaster Health
Services (DHS) collaborated to collect shelter morbidity surveillance data during disasters to
monitor the health of the sheltered population and help guide response and recovery efforts.

Timely morbidity surveillance of sheltered populations is crucial for identifying and
addressing immediate needs and allows us to better prepare for future disasters. The

Disaster Med Public Health Prep. Author manuscript; available in PMC 2022 February 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schnall et al.

METHODS

Page 3

Red Cross collects data on an Aggregate Morbidity Report (tally) Form that tallies daily
client visits from an individual service location (eg, shelter) on a single form every 24
hours (Figure 1). Because disasters often create travel and communication challenges that
complicate the collection and transmission of surveillance data, CDC and the Red Cross
began a protocol during the 2012 Hurricane Sandy response to transmit surveillance data
via cellular phone photographs for remote real-time reporting. This article characterizes the
health data collected by Red Cross volunteers in Texas shelters in response to Hurricane
Harvey compared with previous hurricanes: Hurricanes Ike and Gustav in 2008 and
Hurricane Sandy in 2012. The CDC’s role in the hurricane response shelter surveillance was
not considered human subjects research by the CDC’s National Center for Environmental
Health (NCEH) Office of Science; therefore, it was exempt from the human subjects
institutional review board review.

We analyzed data collected from 24 Red Cross shelters across at least 10 counties in Texas
for Hurricane Harvey between August 25, 2017, and September 14, 2017. Only shelter data
were included. Other Red Cross service locations (eg, community door-to-door outreach,
field aid stations), Texas state and local run shelters, and other states (eg, Louisiana) were
not included. For comparison, we used data collected from 22 shelters in New Jersey during
the Hurricane Sandy response (October 30, 2012, to November 21, 2012) and 68 shelters

in Texas during the response to Hurricanes Ike and Gustav (August 28, 2008, to October
18, 2008). Red Cross DHS volunteers are primarily registered nurses assigned from the
Red Cross Disaster Human Resources System, the official system of trained pre-registered
volunteers. These volunteers documented all client visits for health care assistance, per
protocol, on a single tally form for every 24-hour period ending at 4:00 PM local time and
submitted to Red Cross DHS headquarters. The CDC received the daily tally forms from
Red Cross, entered and analyzed the data in Microsoft Excel, and submitted a daily report
back to Red Cross for distribution within Red Cross, the Texas State Operations Center, and
the CDC Emergency Operations Center. The daily report contained information from the
past 24 hours, as well as aggregate data to date. For this study, we used the final aggregate
data for each hurricane response.

We collected demographic information on client visits and reasons for their visit(s) for
the following 5 main categories: acute illness/symptoms, injuries, behavioral or mental
health, exacerbation of chronic illness, and health care maintenance, as well as client visit
dispaosition, including referrals. Reason(s) for visit refers to the complaint with which an
individual presented (eg, gastrointestinal illness, pain, blood pressure check). Each client
visit could list multiple reasons for visit and a client visit disposition could include both
treatment at the shelter and referral to one or more locations. Because client information
is anonymous, if an individual accessed care more than 1 time, each visit was counted
individually and included in the total.

Disaster Med Public Health Prep. Author manuscript; available in PMC 2022 February 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schnall et al. Page 4

RESULTS

Client Visits and Demographics

A total of 9043 client visits (5621 health-related visits) occurred in 24 shelters in

Texas in response to Hurricane Harvey (Table 1). Volunteers recorded client visits that
were not health-related as functional needs (CMIST — Communication, Maintaining
Health, Independence, Services and Support, Transportation). Overall, client visits were
roughly equal between males and females, although 32.1% of visits were missing gender
information. Most were between the ages of 19 and 64 (45.2%) and few were less than 2
years old (0.9%). Roughly, 10% of client visits during Hurricane Harvey were older adults
(65 years and older).

Overall Reasons for Visit

A total of 9142 reasons for visits were reported during Hurricane Harvey. Over a third

of visits (38.2%) were for health care maintenance and follow-up care; 32.7% for acute
illnesses and symptoms, which include respiratory conditions, gastrointestinal illness, and
pain; 18.9% for exacerbation of chronic disease; 6.7% for mental health; and 3.5% for
injury. Pregnancy or postpartum care accounted for few visits. See Table 2 for a summary of
the reasons.

Acute lliness—Acute illnesses and symptoms accounted for approximately one-third of
all reasons for visit. Pain was the most frequent reason for these visits with almost half
(49.4%) of visits for acute illness including a report of pain. The second most common

acute illness reason for visit was respiratory conditions (14.8% of acute visits); followed by
gastrointestinal illnesses, including diarrhea, nausea or vomiting, and constipation (10.5% of
acute visits); and skin-related symptoms (8.7% of acute visits).

Exacerbation of Chronic Disease—Exacerbation of chronic diseases accounted for
18.9% of visits during Hurricane Harvey. Of those visits, chronic muscle and joint pain
(26.2%), diabetes (22.6%), cardiovascular illnesses (22.5%), and previous mental health
diagnosis (10.1%) accounted for the majority of reasons for visits.

Injury—Injuries are typically an area of concern after hurricanes because of floodwaters,
debris, and other dangerous conditions. However, visits related to injuries were not very
common among Hurricane Harvey shelter residents, accounting for roughly 4% of all
reasons for visits. About half (45.4%) of visits for injuries involved cuts, lacerations, and
punctures. Bites (eg, insect, human, other animal) were also common during Hurricane
Harvey (11.4% of injury visits), as well as thermal or chemical burns (6.9% of injury visits).

Behavioral and Mental Health—Acute behavioral or mental health accounted for fewer
than 10% of all reasons for visits. Anxiety and stress were the most common behavioral or
mental health symptoms captured on the form (46.7% of mental health visits). The second
most common behavioral or mental health symptom was agitation or disruptive behavior
(19.6%). Other mental health indicators captured included suicidal or homicidal thoughts
and other mental health issues (eg, depression).
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Disposition
Red Cross volunteers treated most of the health-related visits with a known disposition
within the shelter (Table 3). During Hurricane Harvey, Red Cross volunteers also made 1835
referrals; each visit could have more than 1 disposition (eg, treated at Red Cross and/or
referred to 1 or more locations). Of the referrals, half (50.7%) were referred to a physician,
44.3% to a pharmacy, 2.6% to a hospital or clinic, and 23.2% to another source (eg, dentist).
DISCUSSION

During a 3-week period, Red Cross DHS volunteers at 24 reporting locations in Texas
provided disaster relief services in response to Hurricane Harvey, attending to 9043 client
visits. The majority of client visits were for adults, which is consistent with the data from
Hurricanes Gustav and Ike, and Sandy. Similarly, among the hurricane events, there were
roughly equal numbers of males and females seeking care. Across Hurricanes Gustav and
Ike, Sandy, and Harvey, health care management, acute illness, having symptoms, and
exacerbation of chronic illness were the most common reasons for a client visit. The CDC
shared daily reports during the response with the Red Cross, Texas Department of State
Health Services, and Health and Human Services Office of the Assistant Secretary for
Preparedness and Response (ASPR) for situational awareness to help inform and guide the
federal, state, and local response effort with near real-time data.

Health care management in shelters provides important services (eg, blood pressure checks,
blood sugar checks, medication refills) for those displaced during disasters, especially for
vulnerable populations such as the elderly and people with chronic illnesses.® Additionally,
health care management visits provide important information to shelter volunteer staff,
capturing the current and changing health status of the shelter population. A systematic
review reported that a storm, such as a hurricane, is indirectly responsible for exacerbation
and worsened management of chronic illnesses and non-communicable diseases.” Because
disasters cause a disruption in health management and continuity of care, the burden of
chronic illnesses and routine care may be placed on shelter workers. Data show that

this was the case in these 24 Hurricane Harvey shelters because health care maintenance
and exacerbation of chronic illness were in the top 3 reasons for client health visits.
Documenting health care management visits provides important information to shelter staff,
capturing the current and changing health status of the shelter population. Using data
gathered from the tally form, Red Cross headquarters can allocate the necessary resources
for health care maintenance. For example, if the data show increased client visits for blood
pressure medication refills, Red Cross can ensure that shelters have sufficient supplies and
only refer care to physicians and pharmacies if necessary, thus reducing burden on the health
care system already overwhelmed in a disaster.

Client visits due to acute illness or symptoms remain an important aspect of Red Cross
DHS volunteer work. The percentages are similar across Hurricanes Gustav and lke, Sandy;,
and Harvey and represent the main reason for client visits. Although respiratory and
gastrointestinal concerns were among the more frequent reasons for an acute illness-related
client visit, these visits represent a small percentage overall. Importantly, this demonstrates
that routine conditions are of more concern in shelters than sustained infectious disease
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outbreaks, which is supported by a systematic review that reported increases in some
infectious disease cases post-storm event, but found no evidence of sustained infectious
disease outbreaks.8 Although data show that it is unlikely to have a large infectious disease
outbreak in the United States after disasters, such as hurricanes, it remains important to
conduct surveillance for incidences of infectious disease because of the large numbers of
displaced individuals sheltering together.? Shelter surveillance will help monitor the shelter
population to ensure that no outbreaks occur and provide data to control rumors. For
example, Hurricane Sandy occurred in the beginning of a flu season and, therefore, we
monitored influenza-like-illness (ILI) closely on the tally form within each shelter. Overall,
there were 159 (2.2%) visits for ILI, most of which occurred in a few shelters over a short
period. Red Cross DHS volunteers were able to see this trend within their shelter, and those
nearby, and implement immediate education to shelter population on hand washing and
other preventive behaviors.

Behavioral health is an important aspect of shelter surveillance because displaced
populations are at increased risk of experiencing mental health effects related to the
disaster.10:11 Evidence from residents affected by Hurricane Katrina showed an increase

in the 30-day prevalence of anxiety mood disorders.10 Data also show that disaster trauma
exposure is associated with increased risk of psychiatric disorders.1! Therefore, identifying
individuals with behavioral/mental health issues post-disaster and providing adequate care is
imperative. Unfortunately, the tally form likely underrepresents behavioral and mental health
events because it only captures those clients who seek out medical attention for physical
symptoms. Hurricane Harvey, as well as Hurricanes Sandy, and Gustav and Ike, saw low
percentages in visits for behavioral or mental health. This may be because individuals in
shelters may be less likely to seek care from shelter nursing stations for mental health
concerns because they perceive them as physical health stations. Additionally, disaster
behavioral health teams are typically active in shelters. For example, during Hurricane
Sandy, teams used PsySTART, a disaster mental health triage tool, while walking around

the general shelter population.12 Hurricane Harvey also had disaster behavioral health teams
in the Red Cross large consolidated shelter in Houston; however, no standardized reporting
was conducted in either situation.1113 This may have resulted in fewer clients seeking
mental health services from the Red Cross DHS volunteers collecting data on the tally form.
Additionally, shelter residents may need mental health services but may not seek them out
due to perceived stigma, as seen in West Virginia after the 2016 flooding events.14

While Red Cross volunteers treated the majority of clients on site, they made several
referrals to higher levels of care. We saw higher percentages of referrals to physicians and
pharmacies during Hurricane Harvey than were reported in Hurricanes Gustav and Ike, and
Sandy. Conversely, Red Cross volunteers made a lower percentage of referrals to hospitals
and clinics during Hurricane Harvey when compared with Hurricanes Gustav and lke. There
is a high percentage of missing data for disposition at Red Cross shelters for Hurricane
Harvey, and these data are unknown for Hurricanes Gustav and Ike, and Sandy. Thus, we
are unable to draw further conclusions regarding referrals because of the discrepancies in the
data. We must improve this aspect of shelter surveillance during future disaster responses
through continued training and education for Red Cross volunteers about the importance of
completing the tally form and the value of shelter surveillance.
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We identified several limitations in using the tally form during Hurricane Harvey. One
challenge was data quality. Inconsistent completion, blurry photos, and missing data points
led to problems in interpreting the tally forms. Despite this, the tally form reporting method
used during Hurricane Harvey represents an overall successful use of remote reporting.
Cellular phone use for timely delivery of data was first used and proved successful

during Hurricane Sandy when other communications were limited.14 In Hurricane Harvey,
Red Cross DHS volunteers similarly used cellular phones to send photos of completed
surveillance forms. Disasters often disrupt other communication channels, so the use

of cellular phone reporting can minimize lag time between form completion and form
delivery.1* This results in a direct communication channel that provides near real-time
daily data. Improvements on quality of photo imaging and completeness of data can

be addressed through an enhanced training of volunteers. Timely data are necessary to
ensure appropriate public health action in response to reported health concerns in a shelter
population. This direct communication channel not only provides timely data, but also is
useful for clarifying any data-related issues and dealing with data discrepancies arising from
shelter staff turnover.

Other challenges include the time and effort spent acquiring complete surveillance data

and the potential for competing priorities between organizations. We saw similar issues
relating to resources and priorities during Hurricane Harvey as seen during Hurricanes
Gustav and Ike, and Sandy.514 During Hurricane Sandy, a team provided a just-in-time
verbal training about daily reporting, data collection tools, and the surveillance process.14
New York City’s Department of Health and Mental Hygiene also trained epidemiology staff
to visit open shelters daily to educate staff on the surveillance system in place and collect
data.13 However, daily visits from an epidemiology staff are not always possible during a
disaster because of limited accessibility and staff constraints. Providing a similar training on
the importance of shelter surveillance and the tools used via a short (2-to 3-minute) video
viewed on a cell phone would reduce staff time and provide just-in-time training.

We were able to make general comparisons of Hurricane Harvey data to Hurricanes Gustav
and lke and Sandy data, because shelters used a similar tally form during these disasters.

We determined that infectious disease concerns in the Red Cross shelter populations for
Hurricane Harvey were minimal. Our data show the primary concerns are acute illnesses,
health maintenance, and chronic care. This mirrors the primary concerns noted in Hurricanes
Gustav and Ike and Sandy. Red Cross DHS volunteers help address acute health needs of

the shelter residents, and, often, the care they provide reduces the burden on the health care
system during a disaster. Both the Red Cross and public health emergency managers can
appropriate resources based on the health needs reported. However, continued education on
the importance of shelter surveillance is necessary to improve the consistency in reporting
across shelters and disasters. The availability of a short, just-in-time, web training could help
promote the importance of surveillance and increase the effectiveness of shelter surveillance
during a disaster, leading to a more effective disaster response.
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CONCLUSION

Surveillance is a vital component of disaster response, because it allows us to track illness

an

d injury, and identify at-risk populations. Morbidity shelter surveillance allows public

health responders to characterize the health needs of the shelter population and is vital for
proper resource allocation by leaders and decision-makers. Receiving near real-time data
on a daily basis enables us to determine the changing needs of the shelter population and
allows the Red Cross to use the gathered information to ensure that shelters have sufficient
resources and staff for both the current event and future situations.
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FIGURE 1.
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3. Reporting Timeframe:
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265 Transportation
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Injury Behavioral/Mental Health
Bite (includes ALL bites) Agitated/disruptive/psychotic
Burn (thermal or chemical) Anxiety/stress/depressed mood
Cut/laceration/puncture Suicidal/homicidal thoughts
Foreign body (e.g., splinter) Substance addiction/withdrawal
Fall/slip/trip Other mental health
Hit by or against object tion of Chronic lliness
Use of machinery/tcols/equip. Asthma
Assault Obstructive pulmonary disease
Carbon Monoxide (CO) exposure Cardiovascular (HTN, CHF, CHD)
Poisoning, non-CO Chronic muscle or joint pain
Other injury Diabetes
[ Neurological (seisure, strohe, dementia)
Fever (>100.4°F or 38°C) Previous mental health diagnosis
Conjunctivitis/eye irritation Other chronic iliness
ydration Health Care M:
Heat stress/heat exhaustion Blood pressure check
Hypothermia/cold-environment Blood sugar check
Oral heaith Pregnancy/post-partum care
Pain: chest, angina, cardiac arrest Dressing change/wound care
Pain: muscle or joint pain Immunization/vaccination
Pain: head, ears, eyes, nose, throat Medical refill (please mark one
Pain: other, not specified above tick for each med refill)
(Gl): diarrhea Other health
GlI: nausea/vomiting
GI: other (constipation, GERD) Tally (IBFIBFiph  Total (¥)

Genitourinary (GU) Provided Red Cross care

Skin (includes ALL skin conditions) Referred to...

Allergic reaction Hospital

Respiratory (include ALL resp.) Physician/dentist/clinic
Infiuenza-like-ilness (ILI) Pharmacist
Neurological, news onset QOther (e.g., DMH)
Other iliness/symptoms Refused Red Cross care

*Complete one form per service location per 24 hours. Submit by 4pm local time.

American Red Cross (Red Cross) Aggregate Morbidity (Tally) Form.
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TABLE 1

Total Client Visits and Demographics by Hurricane Response, American Red Cross Shelters

Gustav/lke (TX)

Number of Reporting Locations 69

Total Client Visits * -

Total Client Health Visits 3042
Sex
Male 1345 (44.2)
Female 1465 (48.2)
Missing 232 (7.6)
Age Group
Less than 2 years 161 (5.3)
3to 18 years 395 (13.0)
19 to 64 years 1890 (62.1)
65 years or older 249 (8.2)
Missing 347 (11.4)

Sandy (NJ)
22

5189

2253 (43.4)
2376 (45.8)
560 (10.8)

71 (1.4)
314 (6.1)
3106 (59.9)
944 (18.2)
753 (14.5)

Harvey (TX)
24
9043

5621

3114 (34.4)
3029 (33.5)
2900 (32.1)

84 (0.9)
421 (4.7)
4089 (45.2)
935 (10.3)
3514 (38.9)

*
Red Cross only captured health-related visits during Hurricanes Gustav, Ike, and Sandy.
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TABLE 2

Reasons for Visit at American Red Cross Shelters by Hurricane Response

Total Reasons for Visit
Acute lliness/Symptoms
Allergic reaction
Conjunctivitis/eye irritation
Dehydration
Fever
Gastrointestinal (Gl): diarrhea
GI: nausea/vomiting
GI: other (constipation GERD)
Genitourinary (GU)
Heat stress/exhaustion
Hypothermia/cold
Influenza-like-illness (ILI)
Neurological, new onset
Oral health
Pain: chest, angina, cardiac
Pain: muscle or joint
Pain: head, ENT
Pain: other
Respiratory
Skin
Other illness/symptoms
Injury
Assault
Bite (includes all bites)
Burn (thermal or chemical)
CO exposure
Cut/laceration/puncture
Foreign body (eg, splinter)
Fall/slip/trip
Hit by or against object
Poisoning, non-CO
Use of machinery/tools
Other injury
Behavioral/Mental Health
Agitated/disruptive behavior
Anxiety/stress

Suicidal/homicidal thoughts

Substance addiction/withdrawal

Disaster Med Public Health Prep. Author manuscript; available in PMC 2022 February 08.

Gustav/lke (TX)
4168
2242 (53.8)
11 (0.3)
16 (0.4)
38(0.9)
128 (3.1)
143 (3.4)

1(0.0)
25 (0.6)
35(0.8)
255 (6.1)
292 (7.0)
212 (5.1)
721 (17.3)
228 (5.5)
137 (3.3)
527 (12.6)
15 (0.4)
88 (2.1)
8(0.2)
0(0.0)
161 (3.9)
11(0.3)
77 (1.8)
2(0.0)
9(0.2)
156 (3.7)
209 (5.0)
99 (2.4)
11(0.3)
12 (0.3)

Sandy (NJ)
7101
2993 (42.1)
41 (0.6)
61 (0.9)
48 (0.7)
92 (1.3)
112 (1.6)

0(0.0)
483 (6.8)
159 (2.2)

15(0.2)
22(0.3)
278 (3.9)
454 (6.4)
407 (5.7)
617 (8.7)
171 (2.4)
33(0.5)
246 (3.5)

0(0.0)

14(0.2)

3(0.0)

1(0.0)
110 (1.5)

7(0.1)

24(0.3)

8(0.1)

0(0.0)

1(0.0)

78 (1.1)
688 (9.7)

87 (1.2)
223(3.1)

9(0.1)
42 (0.6)

Harvey (TX)
9142
2989 (32.7)
28 (0.3)
32(0.4)
19 (0.2)
22(0.2)
55 (0.6)
48 (0.5)
211 (2.3)
26 (0.3)
1(0.0)
0(0.0)
16 (0.2)
5(0.1)
141 (1.5)
34 (0.4)
571 (6.2)
748 (8.2)
125 (1.4)
442 (4.8)
260 (2.8)
205 (2.2)
317 (3.5)
4(0.0)
36 (0.4)
22(0.2)
0(0.0)
144 (1.6)
56 (0.6)
10 (0.1)
13(0.1)
0(0.0)
5(0.1)
27 (0.3)
612 (6.7)
120 (1.3)
286 (3.1)
4(0.0)
14 (0.2)
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Gustav/lke (TX)

Other mental health 87 (2.1)
Exacerbation of Chronic Iliness 542 (13.0)
Asthma 50 (1.2)
COPD 28 (0.7)
Cardiovascular 30 (0.7)
Chronic muscle/joint 30(0.7)

Diabetes 134 (3.2)
Neurological 35 (0.8)

Previous MH diagnosis
Other chronic illness 235 (5.6)
Health Care Management 648 (15.5)
Blood pressure check 209 (5.0)
Blood sugar check 82 (2.0)
Dressing change/wound care 63 (1.5)
Immunization/vaccination 4(0.1)
Medication refill 197 (4.7)
Pregnancy/postpartum check 17 (0.4)
Other health maintenance 76 (1.8)

Sandy (NJ)
327 (10.9)
935 (13.2)

36 (0.5)
28 (0.4)
172 (2.4)
35(0.5)
172 (2.4)
42 (0.6)
264 (3.7)
186 (2.6)
2239 (31.5)
390 (5.5)
225 (3.2)
181 (2.5)
60 (0.8)
750 (10.6)
21(0.3)
612 (8.6)

Harvey (TX)
188 (2.1)
1728 (18.9)
81(0.9)
51 (0.6)
389 (4.3)
453 (5.0)
391 (4.3)
35 (0.4)
174 (1.9)
154 (1.7)
3496 (38.2)
967 (10.6)
342 (3.7)
250 (2.7)
11(0.1)
1326 (14.5)
17 (0.2)
583 (6.4)

COPD = chronic obstructive pulmonary disease; ENT = ears, nose, throat; GERD = gastroesophageal reflux disease.
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TABLE 3

Disposition at American Red Cross Shelters by Hurricane Response

Gustav/lke (TX)

Treated by Red Cross Staff 2063 (67.8)

Referred to... *

Hospital/clinic 395 (13.0)
Physician 202 (6.6)
Pharmacy 239 (7.9)
Other 72 (2.4)
Refused Care 87 (2.9)
Missing Unknown

Sandy (NJ)

2541 (49.0)

131 (2.5)
77 (1.5)
116 (2.2)
259 (5.0)
146 (2.8)

Unknown

Harvey (TX)

2307 (41.0)

48 (0.9)
931 (16.6)
813 (14.5)
426 (7.6)

43(0.8)

1137 (20.2)

*
Client could be referred to more than 1 source.
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